A full-scale detector segment with 128 samples of 2 cm and a 50 cm drift space was used to measure precisely the relativistic rise of ionization from 5 to 70 GeV/c in Ne at 1, 2 and 4 atm. The pressure dependence of dE/dx resolution and of particle separation efficiency was determined at 15 GeV/c in several Ne/CnHm mixtures, in Ar/CH4, pure C2H4 and pure C3Hs.
Introduction
The present paper reports on the extension of our previously published studies [1, 2] on the optimization of efficiency of particle identification by ionization sampling in the relativistic rise region. The aim of these studies was to determine the design parameters and best gas mixtures for the most compact detector suitable for dE/dx measurements in colliding beam applications.
The measurements were realized in a full-scale detector segment with up to 50 cm drift space, in which the number of samples has been doubled to 128 x 2 cm from the previously used 64 x 4 cm [2] . The experimental set-up was already described in detail elsewhere [1, 2] . We have measured the pressure dependence of the relativistic rise in Ne and Ar, the attenuation of signals across the drift space due to electron attachment in the gas, and the resolution dependence on the gas pressure and on the number of samples. The relative merits of Ne, Ar and pure hydrocarbons are discussed with emphasis on the effects of scaling of detector dimensions with pressure.
Relativistic rise in neon
The pressure dependence of the relativistic rise in Ne, with an admixture of 10% C2H6, was measured as a function of momentum at 1, 2 and 4 atm. using tagged protons, kaons, pions and positrons in the momentum range from 5 to 70 GeV/c. The measurements were performed in an unseparated positive beam (S3 beam at the CERN SPS), tagged by two threshold Cerenkov counters. The beam momentum bite was ± 0.25%.
The relativistic rise was expressed as ratios of in Ne. They are plotted in figs 6 and 7 (see also [2] for C02, C2H6 and C3H8). Some tendency to spurious discharges was observed in the case of Ne/iC4H1o mixtures for low quenching agent concentrations.
As a verification of the resolution dependence on the number, n, of 2 cm samples, the data for 15 GeV/c pions in Ne + 10% C2H6, Ar + 5% CH4, C2H4 and C3H8 were re-analyzed, using only 112, 96, 80, 64 [7] . In the case of a highly predominant particle, the limits of reliable separation will be imposed by tails in the distribution of ionization loss. including drift indicate that a detector consisting of a matrix of many small cells would be more efficient than one with a large drift space. Relative merits of single or multi-hit electronics in connection with two track resolution will not be discussed here, but clearly the large drift approach will suffer from residual losses in the gating grid transmission as well as from correlation effects caused by diffusion and will be more sensitive to gas impurities and especially to the influence of the space charge.
From the measurements it could be deduced that decreasing the detector dimensions and proportionally increasing the pressure for a constant number of samples leads to a reduction in particle separation efficiency.
In the present conditions Ar 
